Modulation of the substrate specificity of the mammalian phosphatidylinositol 3-kinase by cholesterol sulfate and sulfatide.
The substrate specificity of the purified, mammalian phosphatidylinositol 3-kinase is subject to modulation by detergents, which are able to switch substrate specificity in vitro in favor of PtdInsP2. This effect of the detergents is due to an activation of the phosphatidylinositol biphosphate 3-kinase activity, while the phosphatidylinositol 3-kinase activity is inhibited. The selective inhibition of the phosphatidylinositol 3-kinase activity (p110 alpha/p85 alpha) is shown here also to be observed by employing cholesterol sulfate or sulfatide at low micromolar concentrations, whereas cholesterol and androsterone sulfate fail to inhibit. These naturally occurring sulfated lipids have at these concentrations no effect on the phosphatidylinositol bisphosphate 3-kinase activity but inhibit the manganese-dependent intrinsic protein kinase activity, thus switching substrate specificity toward the more highly phosphorylated inositol lipids. Cholesterol sulfate and sulfatide inhibit the free catalytic subunit p110 alpha but fail to inhibit the homologous phosphatidylinositol 3-kinase from Saccharomyces cerevisiae (Vps34p), suggesting that these sulfated lipids act specifically on the mammalian phosphatidylinositol 3-kinase. Consistent with this specificity, the regulatory subunit (p85), which is not conserved in the yeast enzyme, is found to play an important role for the affinity of these inhibitors. The implications for the phosphatidylinositol 3-kinase activity in vivo are discussed.